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applied for patent application). A cost effective method described involve a small amount of 
additional facilities not normally existing at receiving terminals to reduce C2 and C 3 content 
to meet export gas at LNG terminals. 

5. Gas Conditioning for Imported LNG, by Dan McCartney, Black and Veatch Pritchard, Inc. 
Overland Pane, Kansas, U.S.A. Published at 82 nd Annual Convention, Gas Processors 
Association, San Antonio, Texas. An energy efficient process for BTU control to high ethane 
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Aker Kvaerner Developed Process 

The process developed by Aker Kvaerner is described below. Various alternative methods have 
been investigated. The new process is highly energy efficient, economical and can be 
integrated easily with traditional LNG terminal. It is designed to easily integrate in the LNG 
terminal to recover desired level of ethane, propane and heavier hydrocarbons to meet the 
desired export gas BTU requirements. The process is designed for high ethane recovery or very 
low ethane recovery while maintaining high propane plus recovery from LNG to meet export gas 
BTU requirements. It utilizes traditional vaporizers for heating requirements. No compression is 
required making it ideal for LNG Terminal application. A detailed process description and claims 
are to be developed. See a list of suggested claims at the end of the description. 
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Aker Kvaerner Confidential 



LNG (rich LNG) as received is a mixture, of methane, ethane, propane, and heavier 
components. The rich LNG enters the unit at approximately -250F. This mixture is mostly 
methane but has a Gross Heating Value (GHV) which exceeds the sales gas specification. 
Therefore, some of the ethane plus heavier compounds must the removed from the rich LNG. 
These heavier compounds are removed in the Gas Conditioning Unit. 

The Gas Conditioning Unit is a fractionation or distillation unit which fractionates propane and 
heavier compounds and recovers a large portion of the ethane contained in the rich LNG. 



The Gas Conditioning Unit as shown above contains cross exchangers, a vaporizer, a 
Demethanizer (distillation column), a reboiler, and pumps. The Demethanizer has three feed 
streams and two product streams. The top feed stream is the columns' reflux stream and is all 
liquid. The middle feed stream is the column's primary feed stream and is all liquid. The bottom 
feed stream is column's secondary feed stream and is preheated. The top product stream is all 
vapor and mostly methane. The bottom product stream is a mixture of ethane and heavier 
compounds (NGL) fractionated from the rich LNG. 

Rich LNG from storage is pumped through the cross exchangers and split into two streams. 
The top stream (primary column feed) enters the column at -129F. The other stream (secondary 
column feed) is heated to 40F using vaporizer and enters the Demethanizer about half way 
down the column. The vaporizer's heat source is sea water. 

The cross exchangers condense the DeMethanizer's overhead stream (lean LNG) and preheats 
the rich LNG going to the Demethanizer which reduces column reboiler duty (i.e. Hot Oil System 
capacity) and Vaporizer heat duty. Part of the lean LNG stream at -141F is returned to the top 
of the Demethanizer as reflux increasing propane recovery while reducing the ethane removed. 
The remaining lean LNG then mixes with the rich LNG bypassing the Gas Conditioning Unit and 
the combined stream flows to pumping and Vaporization. 



The Demethanizer is a frayed column utilizing approximately 30 trays. The Demethanizer 
fractionates the ethane, propane and heavier components from the methane and lighter 
components in the rich LNG. The lean overhead vapor stream containing mostly methane exits 
the Demethanizer at -121 F. The bottom product stream mostly containing ethane, propane and 
heavier components exit the column at 96F. The bottom product is controlled by heat input to 
the reboiler to meet Y-grade methane specifications. 

The NGL from the Demethanizer is pumped to NGL pipeline pressure and enters the NGL 
pipeline. Two pumps in series are used (one booster and one high pressure pump) since the 
NGL is at its boiling point when leaving the Demethanizer. The first pump provides the NPSH 
required by the high pressure pump. 



Suggested List of claims: 

1. Efficient and economical process for separating ethane, propane and heavier 
hydrocarbons from the LNG to meet export gas BTU requirements. 

2. Utilizes sub-cooling (refrigeration) available from LNG to condense high pressure 
methane rich stream from a very high pressure demethanizer operations requiring lower 
level refrigeration as well as lower latent heat requirements to condense. 

3. Process can operate in high ethane recovery or ethane rejection (very low ethane 
recovery) mode while maintaining high propane and heavier hydrocarbons recovery from 
LNG. 

4. Highly efficient process - No compression is utilized for high pressure gas delivery. 

5. Majority of heating requirements in the process is achieved by utilizing traditional 
vaporization equipment at the terminals i.e. Over the Rack Vaporizers (ORV) or 
Submerged Combustion Vaporizers (SCV) normally utilized at the LNG terminal. 

6. Reboiler heating for the demethanizer can be supplied with Submerged Combustion 
Vaporizer providing safe method for heat supply (when waste heat is not available). 
Special design for utilizing SCV's in this service. 

7. There are three version of the process. One process utilizes internal condenser 
(dephtamator). 
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